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iSUt © W 7' y v M»5S*r*itfc !i77? 1 0 & 
Jf^1-5^:©©7'o-fe^icoV^-C, PillcflWi" 5 w £ 

[0 0 5 2] 04 (a) (b) (c) (d) (e) 

(f) (g) (h) (i) (j) yr^^i o© 

K5t7°Dir^©«d^^tbT*3«9, 0 5 (a) (b) 

(c) (d) (c(4yr^^ 1 0<Dtfy*&Ml 2©M5i 
^n-fe^^p^^^HTJat), 0 6 (a) (b) 

(c) (d) (e) [;[i!)7^^10OPDMSSgl 
4©»it7 p n-fe^dsp»lC*$tl _ CV^S. 

[0 0 5 3] £1\ ^7^1 0©#7*3£*1 2©K 
5t^p-fe:^|CoV^-CliiBJ-r5t (04 (a) (b) 

(c) (d) fc$>tffcH5 (a) (b) (c) (d) # 
BR) , f4C©lC, 0f^©77^c4'9i5t#$^fc2Omm 
x20mm©#77SS (#7 1 2 a t> 
©Tfc5) ©*ffi^, J»£ 5 0 0 nm© I TOH&7/^ 
y^klJ:*)3Mti-5 (04 (a) fcfetfK:IB5 (a) # 

[00 5 4] -t lt, Stt^f9^»R«)*iBlc»R5H 

felTOS^ 7*My^77^-i7i7h^7f 

^ifcJSv^JeBBttfc'^-^^U t-* l 6 
if&ffrfS (04 (b) *6WCH5 (a) #B) . 
[0 0 5 5] A 1 ^SS^*}- 4 5 F7?^©J¥ $ t 

JWU SK**$^fcA 1 Sr, 7thl)y^77^- 

t/^-^^i/U m^Eiil (04 

(c) *fel^fcH5 (b) #BR) o 

[0 0 5 6] -tixi»fcs i¥$l^3 0 0 nm©S i 0 2 R 
^^y^iayflU, S i Oi Si 2 bSr^f 
5 (04 (c) 7£bmc0 5 (c) #f$) . 

[0 0 5 7] r?UTif7^H 2atSiO,I12 
bi:«§Wi, aHSi0 2 fl2bOSB(cf 
$ 5 0 0 nm©ITO«S:^S'^fcJ:9*Ri"« <H 
4 (c) ftt>WC0 5 (d) #fH) „ 

[0 0 5 8] ^LT, ^^S iO ; Il 2b©*ffcf 
, KSixfclTOitSrs 7* hy y^57-r-^xy h 



11 

U ffl«-feyi>-2 0fc»J«i-5 (04 (c) ftfeWH 

5 (d) = 

[0 0 5 9] A 1 feXSlK*^ i 5 FJt5£<dJ¥ $ m 

i^iy^yf^iif VTffl*-fe y' 1 2 0 \cm 5> 
J: 5lctT^^-=-i / ^L, mKEB 2 2SrJgj*1"5 
(04 (c) ftfetftC05 (d) #RK) „ 
[0 0 6 0] *h/6»6> % Jf $*^5 0 OnmCSiOil 
£*/N^teJ;9*$lLT, S i 0 2 1 1 2 10 
U #7^iSl2^f5 (04 (d) ftfeU« 
5 (d) #JK) a 

[00 6 1] !)7^10OPDMSS«14C 
ftJg^n-fe^lCo^-CRW-fSi: (04 (e) (f) 
( g ) (h) (i) tebmme (a) (b) (c) 

(d) (e) #fl) , «C£>K, 20mmX20ramO 
is))=ty (S i) 7^ (04 (e) ) £>^ffi£, 7* 
V V'sx V S U- 8 £FJt£<A&#"C* t'V^Tf 5 (0 
4 (a) 4^01:16 (a) #!$) „ 

[0 0 6 2] ±ELfcPDMSi«14©TIl 20 

4 a©3ft©»*t©iH»2 4©^-^Srs SU-8£r 

TiS^L (06 (b) #!$) , £fe£, 7* h h 

(Master) 2 0 0 (04 (f ) ftfetf 

KB 6 (c) d 

[0 0 6 3] lot, f^M$^/c^^^-2 0 0I±, P 
DM S 2*1 4©«ttK2 4©ttMfcft5flJli*«36fc : r*- 

[00 64] ^LT, PDMS©7Vtf?y -7 — £&f*A 30 
f^l*ixfc^*-2 0 0tCHFi 

;*7— 2 0 0(75^ffi(C7^^-D*— #V^trff^-f 5 
(04 (g) 4bt«dS6 (c) #,1) . 

[0 0 6 5] rroj: 5ft7^n#— #v#yafi, 

0tOPDMSiil'7 - y*14' ©®fJ^Ltft^3t 

[0 0 6 6] **ia>fe, : 10:1 ©#f£ 

-e^-p-L-fc*a-^©PDMS (Dow Corn in 
g , Sylgard 18 4) 0 Oltl 40 

f«fcj;«*&fc*o-c«fi:£*, pdms 

S*uyU7Jl4' SrffiH-f« (04 (h) ftfetffcH 
6 (d) #18) . 

[0 0 6 7] -t LT, fR»*ixfcPDMSS«U^!>* 
14' Sr-7^^-2 0 0d^fiJ^LSf!J, ^IgPDMS 
S*l/7°y*14* [CSAP24-K 24-2, 24 
-3t^ffln2 4-4iSr^S:L-C, PDMS$«14 
#5&«f5 (04 (i) ft£>mc0 6 (e) #flS) . 

[006 8] i5t"C^S«12 (04 (d) ftfe 

mm* (d) #hs) ^pdmsssh (04 (i) 50 
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4 fet«cB 6 (e) #fl8) fciS^Rtfcbs Sf^PDM 
Slil 4 CDDflgP2 4 a t tfy^Wfcl 2<Dt~ 7 1 6 

ft fe tNd&g-fc vf - 20t ^F>f^©{SS"C*f[pI-f 5 ± 5 
L&iSfes PDMSSSl4lr^7^I 
Si 2«_kffil 2 dJiKDtttt, !)7^^10©ft4 

/MH3fcft**iH**t"c % y/^^io^n (01 

(c) ftfetffc04 ( j ) #JS) o 
[0 0 6 9] i<D^, PDMSSSl 4Sr^i"5PD 
MS f±¥fifc3tffi±£*t LT g 

JSi50-e, SiPDMSOSe^fttl-ioT, P DM 
SSS14 f±#SiJjSS^TlgSr^K t ■** - £ ft Lie, 
#7***1 2©Jb®l 2 dic5S<?#^T^-g-TS„ 
[00 70] £fe>ie, r5LfcPDMSO§a*tttt 
i-?T^7^iSl 2©±ffil 2 dfcJEKSftfcPDM 
SS«14ti, aS#7^I120lI12d^bf 
^ 1 til^l" PDMSSSl45:if7^ 

ssi 2©±Bi 2 d*»fegi**#Lfc*fc % attPD 

MSffigl 40-»i5^7^SSl 2<D±®1 2 d}CP^ 
* Lfc * i 5 ft - 1 Jift V \ 
[0 0 7 1 ] We, ±f5©£5£LT$Si£$ftfcy7* 

[0072] ^©^j£©^ic4ov^(i, y 7*710 
&R^X&X*i"<*1t*:&&M¥Bk1rS&9- • SIRS 

[0 0 7 3] RjfcMMfc$Sbfe* 

»-C*t>-jlRttfcffi^fe*l."C^5GFP (Green 
Fluorescent Protein) ©gEJSfr, 
GFPuv (6 0 8 9-1, Clonetech) t1" 

[0 0 7 4] ftfc, GFPSS^^-ttx 
pUC 1 9<D-?/\"?-? u— M^ALfcfcCD 

[0 0 7 5] 0 7 left, HRv^T A©tIj$^^1-IftBJ! 
0^$ftT*59, 5«ltt4k-C*3t«lWtl 0 2TTJ4T 
yT77 1 OtlilWttl 0 2©*X~v ? l 0 2 a 

ifcKfltSJx*. #«WI#©f-^^tt. y777l 

0O3EAP24-K 2 4-2, 2 4 - 3 -tn-P^tO 
y a^fa- 7*1 0 4- I, 104-2, 104-31? 
gBttSatfcW *oi^y >v?l 0 6-1, 1 0 6-2, 
1 0 6-3lCi«3^$tl5o 

[0 0 7 6] *7ts JJT^^l 0©#fflP24-4tC 
tt, V!) ayfa-7"l 0 4-4^1^^13, R 
JfcE4fcft if ttftffl P 2 4 - 4 ^ fe v- y a ^ a -7 1 0 
4-4Sr^LT?)T^^ 1 0©^«fcBt9 tH$*v5 J: 5 

left$^TV>5o ' 
[0 0 7 7] £fe£, !)7^^ 1 0F^©^7t?i«fi, K 
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ftttl 0 2O±»JK-H-RlUfcS I T*^7l 0 8 
(Hamamatsu Photonics K. 

K. ) -rffli]5£U SSS IT*^7l 0 8©ais**n 
i i 0tiK7;v^-f &-?m^£ti% t ttt, V 
TR1 1 Zic^iOTtEtft^nTv^ 
[0 0 7 8] ^U, UT^? 1 0<D&lfc3-^>^2 6 

[0 0 7 9] r©^, 7>f-K^y?t'f^^lilnis 10 
T?» fHWWWHy^ h^TCLa b View (Na 
tional Instruments Co. 
V^fcP I DS»a!), RfS©*«pfc*i^-t9 7** 1 
0 ©Rjfc^ J"< 2 6 rt©fi*ttu RJ&KIiag© 3 7 

[0 0 8 0] 4t\ ^7^^10O6£ft^2 6©' 

2 0°C/s e c. T'fe<9s Sfc, tf»Wi-COa*IB« 
f±±0. 4°C-C\ SK9T** 1 OlCjo^T ttigii-Cift 

[0 0 8 1 ] i 5 L*:!*a-eK»*«:»««WPtt, 3« 
y T?* 1 OCS^ft^^ 6 ©^##11 At 1 
3E/h**RJS*T*>5 -its 3tt/h£*E£S"C*>5 
Klt^-'r 2 6 ©l£§l$ 24aa^t— * 1 6 (Dt&BW 

[0 0 8 2] -t LT, 4T » v-f^->yy^i06- 
l^b&AP 2 4-1 Sr^LTGFPu v<**— Sr£ 
tf^*a^1"5 1 1 t>K, 7^p->!)^10 6- 30 
3d»5>ftXP 24-3^UtGFPuv^Ofc*C 
RNAtf? y ^7— lf^> 9 #y-A^»T 5^*4 if Sr-^tr 
?§«&A-f3 (El 8 (a) #RR) . 

[0 0 8 3] **t*»fe% ^^DV9VJ?106-2*> 
P,ftAp 2 4-2Sr?>bT^y7 7— ftAP 
2 4-1, 2 4-2, 2 4-3*Nh.€*ia»S>9T?*l 
OfcaiASftfc**^ »H*2 4©»£«2 4bfc*S^ 
■Cifr&*ix-CR*l?f L r^2 6rtt55 (08 (b) # 
BR) o 

[0 0 8 4] -tLT, 3 7*CT?-Sl*Mftlft*^fc*« 40 
ORjS^^^2 6rtfc*5^-Ctt, ftftSJltDNAk 

>v?^jtT?fc5GFPu v^J^$H5 0 

[0085] m&mmz. yrttio KMvx&myt 

m, SP*>, GFPuvOM»it*5^tlt yr? 

9 i ot*3^TEJ5&9 L ^^2 ecrtastaRRjCf-^ 

[0 0 8 6] LfrLKtfb, #«8Jft#aA$;h/tGF 50 



p u v <&&jmnm 2 ^©^-m, y r 9 9 1 0 k 

^+y/<2 6©*lflH£)fc^T!*<fco-C*5!>, R^f-^r 
>/^2 6 rtfcGFPH*"©«6383t tWI"*" Sri^T 
rwa^ SJS^^^2 ertfcJav^GFP 
u v tfs-g-/* § ft*: - £: sMfcR-C t 5 . 
[0 0 8 7] S7ts @9Kf4 N GFPuv^©a£ 
^^v^2 6rt©*5t3MC©i*IBSMblri8jeb*JS** 

*-r^7 7^^$^T*jt9, #«jg«#&A£;h.-c (n 

9}CjS»t-SEJ^B#ra0m i n) GFPuv©^* 

frafc, SlSa#F^Siii-5ttt>^^^^2 6 

F P u v ©"§-$&«tf&1~3 - t 3o 
[0 0 8 8] fc*S % (H9»Cfe»t5R*l*RlO 
mi n) d>e>*SJ:-t3 0^BO|IBfci8V^TH:*3t»*O 
SEft4«jB,feiiftv\ zitittGF P u v #<&j**T*fc* 

^ 2 6 rt ic^-T 5 7 5 / Kft if © * K 

#jh Lfcfcfc i: 2%*. feti5„ 
[0 0 8 9] lot, «&£HfcDNA£#«#^£ 

-p-t?GF P u v^j^$^-C^fcfc©i%xfcti5„ 
[0 0 9 0] ±ELfcJ:5fcbt\ #*Kfc.fc5 9 7* 

2tPDMSl«14i:J;!) 7' 9 y KfltJfiSr* 

-fi5^tfc©T% !)7^10iMv^o'^T 
At LtlSl+S-fc^T?#s [7^10^ 
fcO^tm*. I2 0mm, i2 0mm, iS$lmm{CiS 
EJS*/ t c5S^^ J r>'^2 6©S^S:^1 ju 1 <t 

[0 0 9 1] Sfc, *»a5!)7^^1 014, ^7 
5fc— ^ 1 6 tm.&±yf2 0 tSrEK1"54:5(-bfc 

^t2 0i>bOfffifi©»« t-i? 1 6(cP(]JDi- 

[0 0 9 2] $^IC, imm^£% x )T95 1 0f4, R 
^^^2 6©*aSr»l y 1 i:S»T/h*< U S 
SRJiS?- + ^ 2 6 ©JfigP 24aa^t-?16 ©*EJf0 

^f-^y/<2 6©fia5£fl£#t-:? 1 6idioT^-© 
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4 < 1-5 £i 

[0 0 9 3] ££>(£££, *%W\C&%])T?* 1 0 
0 9*180 , »20 < C/sec. ©APfijgg t 1S2fift?§ 

■e©iBjae*tt ± o . 4 °c t ^ 5 *atr?iWi*4a*iw 
wsrissii-sfc©-?*^. 

[0094] *fc. ^mmicxzyrt? i o©*(3§:/ 

2 0 0(4, ll®9©i!iJ(-:7^P#-#>&3£-f 10 
[0 0 9 5] lot, 0 OtrH^IJfflt 5 

■e^ft© p d m s £« i 4 zmM, tzimt 5 6-e 
b&kkb\^ ? vMj£%ftz<D\cffii\ 

[0 0 9 6] Sfc, *JMlfcJ:5!l7**l 0(4, #7 
*&R1 2 £ PDMSiSl 4 t 4 &43'vf :/!> y K 

tEl 4ttttffl1-5ftfc3ltfW* s tTX*U itfe^^r 20 
7" u ^-v- a y fc^M t = * h #9 *3&K l 2 

JdoV^-Ctt**UTi»UjgUftffl1-5ii:* J 'etS. 
[0 0 9 7] r©±5*»i§^o*^Sr»*1'*tx y 

t^^ i or±ffi»-c$ffi^»[3ti-5r i=*s^rffi-e&5<o 
-e, i®<Dfr&mLtz is. m*tmt zt^om^x®. 

[0 0 9 8] tit, rcD4 5»^T^4y 

o, *it4ia«*iJ«iaM«Sr«*>4a s &t>x 

<DX&<9, mati. *4tlRL-C©BPBW&ftfl2*R«4r 
t>©i:#;it>n5 0 

[0 0 9 9] £"b(C, !I7^? 1 0(4, 09 

x{4, !JT^^ 1 0^(D^m^, M2 0mm, #t2 0 
mm, S5$lmmfcK£U ^379910^49 

vi/7>^M,tLxmw&wtf i &&X'h£^tcif>, 

79 9 \ 0*rER1"5^'<— ^tt^<"C"ftrt©T?*» 

■5c 40 
[0 10 0] 8oT, h ^ if 

©#«S Bn*yHC, t£?f5© 5 T * 9 \**MX*h 5 tz 
» WMM- 5 ^ i ^ 5 ?F "Ttg-e fc o fc ^ , lc J: 5 !> 

[oioi] tfc, *3§wc46y r^* 1 o(4, t- 

^16, ftf 2 0, tt&fift 18,22 ttvvf Jl 

tSBJ-efcoT, ^7^S$12/jl^PDMSSS 
1 4 3R!JT** 1 0^(4gflJ-Cfc 50 
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[0 10 2] £fe(C, #»93fc.fc*!J7** 1 0(4, ± 
KLfc4?(cLTpJr£©1^7Vv&J3^Ti£** 

ffi) %ft5Z.k&X$Z>(DX\ iAfc!-B.&7LK3:Z)£.m 
^fflv^ri/iU, =^y 79 9 1 0*rffi^T» 
e^fe^^^W^iWMI-Sn ir^T-t, 

< IHfl 1 4*s b KSWt? * >'<9 £1" 5 

[0 10 3] 44b\ ±IBLfcHJ6©^(4, £1T© 
(l) (6) lc«W1-5J:5fcaS:fcaE»tTt>J: 

(i) ±aBLfcH*©««fc*s^-ai, yr^io£ 
IMS'&W^u^ iix(cpsblx5 t©-e 

(4/£^r £ tt*«T?*) 5 , if tfc*m* 

81^X9 79 9 1 0Sr^1-5i5i-LTt>«t<, 0Jx 
(4\ tfy^WRl 2<D#7XK£*)mf8.£}n%#7Xg 
i2atftfcoT, (Si) 
5(-bT1>4<, t— !? 1 6 tmM±>-V-2 0 £ &S n 
O, (c4oT«T3i5£LTt>4<, PDMSlfi 
1 4SrPDMS W-tt>oT7°7^^y^ if 
4 o T^-T 5 4 5 (- LX t iv\ 
[0 10 4] lot, #»W£if(OSCT(4Fr£©# 

v\ y T ^ 9 fttt*-c»riti- 5 4 5 i- 1 

Tt4V\ 

[0 10 5] (2) ±I5LfcHlfe©^B(C*5V^T{4, y 
7^10 £#©^ifr*iB& 2 4 ©^t&Ti if t/d 
^, rWcPlP > tt-5 1 b©-e(44^ri:i4^-efe'9, 
KJc*UTff*fcR3ei-5ri:«s-C* 5t)©-efc9, =§■ 
«ffi^if{^CT^m^1-5.4 5(-UT , b4v\ 

[0 10 6] (3) ±ELfc!W©*»fc*iVN-Ctt:, 9 
T^^ 1 0(Ct-^ 1 6 k&&±yt2 0 t^iElSb 
T, 6rt©ia*»J»iJB*li:«:fT5 4 5 

(cLfctfS, r*ilcPSbti5 1 b©-e(44v^i:{4^g|-e* 
"9, y T^^ 1 0 (C7 r if ESI" 5 

4 5S-UT, imflo^ftfe-fftaitBriBiU 4 9^S 
-eiaii^T*© P C RgjS4 if KSffllfiBBSritrf 5 - ^ # 
X*t5„ 

[0107] (4) ±mhtcmmmm^is^x\t, m 

% 2 4 ©J^RttH 3 (c^1"4 5 fclHfci tfc^, rtt(c 
R fen* t>©T?»4v^ i: tt^3»-C*> 9 , #*ffl^4 if 
(CiJ;D-t^M1-5 4 5(-LT'b4<, H10(C 
^ti?fc, ftAP 2 4-1 fch&fe%24 b (C^S^E 
% 2 4 d ' /ifc^CftAP 2 4-3 frbM-kU 2 4 biz. 
£3ttlS2'4f' tmUcbTfeJ:^. 

[0 10 8] 4fc, St^2 4©Dflg|52 4 a©ESP2 4 a 

a ©j^ttra^RfcPBfens - tttLK, nvwi&k 

*&W&fcX*1h<>X±< , i^E§B2 4 a a ©ff^RiOS 
CfcKJC^-V ^ 2 6 jJSJgjfcSn* 4 ? LT t> 4l/\ 
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[0 1 0 9] £bf-, »2 4®SAP 2 4-1, 24 
-2, 2 4- 3^t±SP 2 4-4<D«fc^H J ?:tL3iB 

&A Lfc 9^24 bKfcm®J&®L 5 ffl L7t 9 1"5fc 

[0 110] £fe{c*fc, , jt*2 4fcDflft2 4afe» 

24bi#llJ»2 4ci:#EKai#*J:5K:L-C, £A 
P24-1, 24-2, 2 4-3*»bf-V^Sr3iSftW 10 
KSiAURttSfcfcfcfc. #fflP2 4-4*»feK*S* 

[0 111] (5) iELfcHlSwJ&lfifcis^TWu 
fclo©!J7** 1 0 5rfflV^i 5 fcLfcd^ wfrlcPt 

[0112] #J;ttfs y 7* * 1 0 SrifSWfcL-tWHB 
[0113] ( 6 ) ±IE Lfc**©J*»tt & tffc-hB 

(i) (5) \zmir£temt±. atKa^*>*5 

[0 114] 

xv^o-Cx **4f-^^Srfflv^t*R*-^*fft 30 
[0ll5]*fc, *3S9itt, BU:lMJLfcJ:5fc*Jft 

[0 116] Sfc, #368ttu EA±KWUfcJ:5t#lS 
fgft JJ 7* *a8*tft©«£fri6*«M-* =■ t 
[01] *3BWt±S!'7^^©ltlt©JWiO-«* s 'J< 

Mmnmx*h<Q, a) (c) n, *»wtj:5yT^ 
[@2] (a) t±, *3Bflti5yr^^©t-^i:a 

Sir yf- 1 * *frfc3j*bfcffi*ftWH'T?*> <9 , (b) 
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fd£*tft$0-e;fc9, (c) r±. f^** 

[03] #3§WcJ:5 y 7* *©PDMS 

[04] (a) (b) (c) (d) (e) (f) (g) 
(h) (i) (j) tt, 5 5 7 

[05] (a) (b) (c) (d) tt, *»WKlJ:*!J 

[06] (a) (b) (c) (d) (e) tt, mWK 
± 5 y 7 * * CO P DM S gM<DW@.y°v -fe* *.7F$Wk 

[0 7] #SgBJi£.fc3y 7^?lffl^i8^rAC 

[08] #^Wc£5y7**&ffi^fc*i^>*xA<D 

»&6«**jxi8 5, (a) ft, 2mm^yy^^ 

D % (b) ft, (a) CD^^/<5'7 7-^ftA^tlfct 
[09] ^BJtJ-?.y7**Srffl^rcOGFPu v-g- 

7t?fc5 0 

[010] ^BJlC«fc?)y7**©^J£<0^om©^l 

[«■»©««] 

io y7*^ 

1 2 #7*S*£ 
12a #7*Jf 
12b, 12c S iQ 2 I 



1 2 d 
1 4 
14' 
1 4 a 
1 4 b 

1 6 

18,22 

2 0 
24 



_hffi 

PDMSi« 

TB 
±S 

mm 



SAP 



24-1, 24-2, 24-3 

2 4-4 ifflP 

2 4a DaSU 

2 4 a a IBM 

2 4b ft&*t 

2 4c #tHSP 
24d, 24e, 24 f, 24d' , 24 f ' 
2 6 

i o 2 mm 

10 2a 7*7" ~y 

1 04-1, 1 04-2, 1 04-3, 1 04-4 
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1 0 6-1, 1 0 6-2, 1 0 6-3 
10 8 SI T*^ 7 



(a) 



* 1 1 0 

1 1 2 

2 0 0 



mi) 
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* = * 
VTR 

•v^^ 7 — (Master) 




(b) 




(c) 



X W3 W ? 

• i 'I 




(12) 
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(a) 




[05] 



[0 8] 



76 



26 



(a) ITO sputtering and etching 
18 16 



'12m 



Al wire 



(b) A! sputtering and etching 

18 ,16 /' 
I = / 



12c 
12b 
12a 



12b ~f 



{c) Si02 sputtering 
12 20^_ 22 

Jl 



TISiOz 



•12a 



_ tele m 



(d) same process of(a)~(c) 



Si02 
Glass 



(a) 




ttxna;?*— 3 



lO M&24 

2G 



(b) 



24—4 




BEA. R2*» h'< y ^ r — HI* 
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(a) Spin-coating of SU-8 



(b) Photolithography 
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Cc) Spin-coating and etching of SU-8 




(d) Pour and Cure of PDMS 
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Ce) Peeling off and drilling of PDMS 
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